Mammary gland-specific nuclear factor is present in lactating rodent and bovine mammary tissue and composed of a single polypeptide of 89 kDa.
Mammary epithelial cells, under the regulation of the lactogenic hormones, produce high amounts of milk proteins during the lactation period. The caseins are the most abundant milk proteins. We have studied the regulation of beta-casein gene expression and found that the lactogenic hormones induce transcription of the beta-casein gene promoter. The hormonal regulation is mediated in part by a mammary gland-specific transcription factor (MGF). MGF is a specific DNA-binding protein which recognizes the sequence 5'-ACTTCT-TGGAATT-3'. This sequence is conserved with slight variations in the alpha- and beta-casein gene promoters of the cow and rodents at position -87 to -99. Bovine MGF and rodent MGF behaved identically when their DNA binding properties and migration in polyacrylamide gels as protein-DNA complexes were compared. MGF was purified to near homogeneity from nuclear extracts of mammary epithelial cells derived from lactating rats. The combination of Bio-Rex 70-, DNA-Sepharose-, and sequence-specific DNA affinity column chromatography yielded a highly purified preparation of MGF. The purification from nuclear extract was more than 2400-fold, and the yield of MGF activity was 11%. A protein of 89 kDa was visualized by silver staining after sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The apparent molecular weight was confirmed by UV cross-linking of the factor to its cognate DNA binding sequence and subsequent gel electrophoresis. Excision of the 89-kDa band from the gel and renaturation of the protein restored its specific DNA binding ability. This indicates that MGF is composed of a single polypeptide.